Treatment of a acetylated furostanols derived from steroid sapogenins with a wet mixture of KMnO 4 and Fe 2 (SO 4 ) 3 .nH 2 O in CH 2 Cl 2 /tert-butyl alcohol produces the unexpected E-ring oxidative cleavage to afford the corresponding cholestan-22,16-diones. Based in this new reaction, facile syntheses of an OSW-1 precursor and kryptogenin acetate have been designed.
Introduction
The stereoselective β-epoxidation of ∆ 5 -steroids using biphasic systems that involve potassium permanganate and metal salts has received considerable attention. 1 In particular, we have reported the transformation of 3β-hydroxy-∆ 5 -steroids into the corresponding 3β-hydroxy-6-oxosteroids [i.e cholesterol acetate into 3β-hydroxy-cholestan-6-one and diosgenin acetate into laxogenin], using a protocol that involves β-epoxidation, HBr induced oxirane ring opening, oxidation the resulting bromohydrin to a bromoketone and reduction to the parent ketone by treatment with Zn dust in refluxing acetic acid, (see Scheme 1).
Results and Discussion
Attempt at β-epoxidation of the acetylated furostanol 1a using wet KMnO 4 /Fe 2 (SO 4 ) 3 in CH 2 Cl 2 /tert-butyl alcohol afforded the unchanged starting material and two compounds that after separation were characterized as the desired epoxidated furostanol 2a (16.6%) and the unexpected epoxidated diketone 3a (43.3%), (see Scheme 2 and Table 1 , entry 1). In an experiment conducted without the ferric salt the unchanged starting material was recovered after 24 hours. 
Scheme 3
In this new reaction of furostanic compounds with wet KMnO 4 /Fe 2 (SO 4 ) 3 , the fact that in absence of the ferric salt no reaction was observed suggests a mechanism in which, after coordination to the ferric cation, the tetrahydrofuranic oxygen attached to both C-16 and C-22 can be displaced by water present in the reaction media leading to a diol which is rapidly oxidized to the observed 16,22-diketone, (Scheme 4). 
Scheme 4
The distribution of products indicates that the epoxidation of the double bond is faster than the E-ring cleavage and prompted us to study the reaction conditions for the total conversion of 1a into 3a. We were pleased to find that the simple increase on the amounts of the reagents and reaction time resulted in the conversion of the starting material 1a into 3a, (see Table 1 , entry 2). It has been reported that treatment of 1b with K 2 Cr 2 O 7 in acetic acid led to the 16,22-diketone 4b in poor yields. 4a In an alternative approach, oxidation with Oxone ® of the acetylated i-steroid 5, derived from diosgenin, produced the hemiketal 6 and the desired 16,22-diketone 7.
Four times recirculation of the mixture through the same oxidation procedure afforded 7 in 80% that was isomerised to 4b in a long sequence to the synthesis of the potent antitumor agent OSW-1.
overall yield two of the step sequence 80% 
Scheme 5
After those facts we decided to explore the application of this new reaction to the synthesis of kriptogenin acetate (4a), 5 and 4b that has been employed as synthetic precursor of OSW-1. 3b (2 mmol) in CH 2 Cl 2 (5 ml) was added followed by addition of tert-butyl alcohol (1 ml) and the mixture was stirred at room temperature for the indicated time. Ethyl ether (25 ml) and celite (2 g) were added and the mixture was stirred for 15 min before filtering through a small pad of silicagel and elution with ethyl ether (25 ml) and ethyl acetate (2 x 30 ml). 5, 63.34 C-6, 36.63 C-7, 29.37 C-8, 51.00 C-9, 35.12 C-10, 21.48 C-11, 39.42 C-12, 40.60 C-13, 56.30 C-14, 32.05 C-15, 83.00 C-16, 65.08 C-17, 16.26 C-18, 17.03 C-19, 37.87 C-20, 18.84 C-21, 90.12 C-22, 30.41 C-23, 30.74 C-24, 32.73 C-25, 69.33 C-26, 16.72 C-27, 21.26 515, 513, 472, 471, 411, 295, 229, 223, 211, 115, 97, 107, 95, 91, 81, 69, 67, 55. HRMS (FAB) 21.22 CH 3 COO, 170.44 CH 3 COO. MS (FAB): 473 MH + , 413, 395, 327, 267, 207, 147, 83, 81, 69 . (400 mg, 0.73 mmol) in CH 2 Cl 2 (20 ml) was shaken for 20 min with 48% HBr (10 ml). The organic layer was washed with water (5x10 ml), dried (anh. Na 2 SO 4 ) and evaporated. The residue was refluxed for 30 min. with Zn dust (950 mg) in AcOH (15 ml). Ethyl acetate was added, the resulting mixture was filtered and washed with 10% aqueous NaCl (5 x10 ml), water (3x10 ml), 5% aqueous Na 2 CO 3 (10 ml portions until evolution of CO 2 ceased), 10% aqueous NaCl (2x10 ml), dried (anh. Na 2 -2, 73.64 C-3, 37.97 C-4, 139.83 C-5, 121.73 C-6, 31.66 C-7, 30.87 C-8, 49.53 C-9, 36.61 C-10, 20.44 C-11, 39.61 C-12, 41.61 C-13, 51.10 C-14, 38.51 C-15, 213.20 C-16, 66.09 C-17, 15.33 C-18, 19.25 C-19, 43.31 C-20, 12.92 C-21, 217.86 C-22, 37.13 C-23, 26.65 C-24, 32.02 C-25, 68.97 C-26, 16.76 C-27, 21.33 -5, 121.76 C-6, 36.62 C-7, 30.88 C-8, 51.09 C-9, 36.62 C-10, 20.45 C-11, 38.51 C-12, 41.62 C-13, 49.54 C-14, 40.38 C-15, 217.85 C-16, 66.01 C-17, 12.94 C-18, 19.26 C-19, 43.29 C-20, 15.37 C-21, 213.86 C-22, 37.16 C-23, 32.17 C-24, 27.60 C-25, 21.36 C-26, 22.41 C-27, 22 .41 CH 3 COO, 170.42 CH 3 COO.
